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Interleukin-6 and some acute phase proteins plasma activity

in drug-induced maculopapular eruptions

Maculopapular eruptions are the most common among the drug-induced cutaneous adverse reactions
(1,5, 8). They are observed as morbilliform, scarlatiniform, and not unusually as generalized erythematous
and papular lesions covering extensive body area (5). Skin symptoms develop after several days following
the onset of the culprit drug intake, but usually not later than after two weeks (5). The majority of authors
consider that the delayed-type immune mechanism is involved in the pathogenic events of maculopapular
drug-induced eruptions (9, 10,15). This belief is supported not only by the time of onset and release of
typeThl cytokines (e.g. IFN-Y) being observed, but also by the possibility to confirm the culprit drugs by
patch tests (9, 10, 15). Intensive cutaneous inflammation suggests that the acute phase reaction can be
initiated. Among the inflammatory mediators, IL-6 plays the main role as activator of this general
homeostatic response (3, 14).This cytokine is capable of inducing synthesis of all acute phase proteins,
including C-reactive protein (CRP) and a.-2 macroglobulin (0-2MG) (3,14). IL-6 seems to be of special
interest in drug-induced eruptions, because it is the powerful regulator of activation, proliferation and
differentiation of T lymphocytes into cytotoxic effector cells (3, 7, 14). IL-6 is also capable to influence
the growth of B cell, immunoglobulins’ production, and macrophage activation (14). Wide spectrum of
biological activity of I1.-6 enables this cytokine to take part in many various inflammatory and immune
eventsin the skin, and especially in T lymphocyte activation, proliferation, differentiation and cytokine
production (3, 7, 12, 14). Among the large group of the acute phase proteins controlled by IL-6,
C-reactive protein is specially interesting due to a variety of its biological activity. Identification of
damaged cells and their products (nuclear debris, remains of cellular membranes) in the focus of
inflammation or necrosis, followed by complement activation and facilitation of phagocytosis are the
main abilities of CRP leading to absorption of inflammatory infiltration and damage repair (11, 12). CRP
synthesis is controlled not only by IL-6 but also by other proinflammatory cytokines, such as IL-1,
TNF-c, IFN-v (3,12,14) which possibly take part in pathogenetic events in drug-induced skin diseases.

o-2 Macroglobulin has ability to bind to own and foreign proteins taking role of protein-carrier
(2, 4, 6) 0. -2 MG proved to be a carrier of many immune mediators, including cytokines and growth
factors (2, 4, 6) taking part in ensured efficient concentrations of these active agents, necessary in
interacting with their membrane receptors (4, 6). Thus a -2 MG is one of the paracrine regulators of
growth and function of various cell types, including B and T lymphocytes, fibroblasts and other cells
(2, 4, 6). It is believed that regulation of distribution and activity of many cytokines is the main
biological function of a-2 MG (2, 4, 6).

The aim of the study was to evaluate the intensity of inflammatory and immune
response in drug-induced maculopapular eruptions expressed as activity of IL-6

and stimulated by this cytokine acute phase proteins.
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observed in comparison to control values. In the examined patients the total normalization of CRP
level was not observed. It is worth to stress that in this study elevated concentrations of CRP after
treatment were still high. The mean CRP plasma level remained eightfold increased above the normal
values. The obtained results support the belief that CRP is very sensitive despite non-specific indicator
of inflammation in the course of the diseases of various origin (11). The presence of the elevated CRP
concentrations in the peripheral blood can be the result of interaction among proinflammatory cytokines,
their receptors and suppressive factors in the course of the disease. Unique relation links a-2
macroglobulin with interleukin-6. IL-6 is the main inducer of -2 MG synthesis, but on the other hand
-2 MG is the carrier protein for IL-6, so both these proteins can modulate one another’s activity.
Thus, changes of o-2 MG activity in the peripheral blood can reflect many complex phenomena
during inflammation. It seems that a-2 MG may be involved in pathogenic processes of drug-induced
skin reactions, not only as the acute phase protein but perheps mostly as the regulator of cytokines’
distribution and activity.

Our study revealed large contribution of antibiotics, especially ampicillin and amoxicillin in
inducing maculopapular eruptions. This observation is supported by the literature data, because other
authors have also observed, that ampicillin, other penicillins and analgetics and antiinflammatory
drugs were the most frequent culprit agents (5, 8).

CONCLUSIONS

1. In the course of drug-induced maculopapular eruptions the acute phase
response can be mobilized.

2. Clinical clearing is connected with significant decrease of Interleukin-6,
C-reactive protein and -2 macroglobulin concentrations in the peripheral blood of
patients.

3. Increased activities of the examined proteins are observed longer than
clinical symptoms of drug-induced maculopapular eruptions.
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SUMMARY

The evaluation of inflammatory response in drug-induced maculopapular eruption was the
aim of the study. Plasma concentrations of interleukin-6 (IL-6), C-reactive protein (CRP) and a-2
macroglobulin (a-2 MG) were measured in 40 patients with maculopapular eruptions using the
immunoenzymatic ELISA method in acute stage of disease and after clearing of skin lesions due to
effective therapy. In the acute stage of the disease mean plasma levels of the examined proteins were
highly significantly elevated (p <0.001) in comparison with healthy control. Regression of the clinical
symptoms was connected with the deep decrease of protein concentrations in the peripheral blood.
After treatment the plasma levels of IL.-6 and a-2 MG were lowered towards the control values
(p > 0.05), but CRP despite its deep decrease was still highly significantly elevated (p < 0.001) in
comparison with control. The results of this study indicate that in drug-induced maculopapular eruptions
the acute phase response can be initiated and that the observed increased activity of the examined
proteins lasts longer than the clinical symptoms of the disease.

Osoczowa aktywnos¢ interleukiny-6 oraz wybranych bialek ostrej fazy
w plamistogrudkowych osutkach polekowych

Celem pracy byla ocena odpowiedzi zapalnej w przebiegu plamistogrudkowych osutek
polekowych. Badano st¢gzenia osoczowe interleukiny-6 (IL-6) oraz biatka C-reaktywnego (CRP)
i a-2 makroglobuliny (-2 MG) u 40 pacjentéw, postugujac si¢ metodg immunoenzymatyczng ELISA.
Aktywnos¢ badanych bialek oznaczano w ostrym okresie choroby przed rozpoczg¢ciem leczenia oraz
po ustapieniu zmian chorobowych i zakoniczeniu leczenia. Stwierdzono wysoce statystycznie istotne
podwyzszenie srednich stgzeri badanych biatek w poréwnaniu z grupa kontrolng (p <0,001). Ustapienie
objawéw klinicznych wigzalo si¢ ze znacznym obnizeniem st¢zeri IL-6, CRP i o-2 MG we krwi
obwodowej. Po leczeniu stgZenia osoczowe IL-6 i -2 MG obnizyly si¢ w kierunku wartosci kontrolnych
(p > 0,05), natomiast poziom CRP, pomimo znacznego obnizenia, byt nadal wysoce statystycznie
istotnie podwyzszony (p < 0,001) w poréwnaniu z kontrolg. Uzyskane wyniki wskazuja na to, ze w
polekowych osutkach plamistogrudkowych moze doj$¢ do pobudzenia odpowiedzi ostrej fazy i ze
zwigkszona aktywno$¢ badanych bialek trwa diuzej niz kliniczne objawy choroby.



